Correlation of creep tests with short-time tension tests show that, when using accurate equipment, the proportional limit was in the range of stresses which could be sustained for long periods with small amounts of deformation.
This report is prepared to permit selection of working stresses for five steels at temperatures between atmospheric and 1,350°F.
(732°C).
Preliminary results for three of these were previously reported (8, 24 Certain investigators, such as Dickenson (4) , are convinced that short-time tension tests are useless and misleading to designing engineers and have turned their attention to creep tests. Others, such as Brearley (4) and Rosenhain (17) , are either not wholly convinced that such a view is justified or maintain that useful information can be secured from carefully made tension tests. It is probably true that most of the published results of tension tests can not safely be used for determining working stresses, but some of the creep tests are likewise misleading (24) . Only a few investigators, including Lynch, Mochel, and McVetty (12) They may equal or exceed the differences in working stresses which are based on various conceptions of "long life " ; that is, whether 1,000 hours, 5,000 hours, or more, etc.
An illustration of such differences is found in Figure 9 See Table 1 for details of composition and treatment of this steel. similar conditions.
The proportions of carbon, nickel, chromium, silicon, etc., found in the two bars were identical for ordinary purposes, but one was annealed at the factory while the other was treated in supposedly a similar manner in the laboratory. There is, as shown in Figure 9 (lower right corner), an appreciable difference in the creep characteristics of these two bars.
Creep charts of the type illustrated in Figure 1 A may likewise be justified by reference to load-life curves. These, as is shown in Figure   French Figure 20 are summarized data obtained from a number of sources for low-carbon steels, high-chromium steels, and high-speed steels. The majority of the results were taken by interpolation from experiments which were never intended to be the basis for comparison of deformation during a life as long as 1,000 hours. Furthermore, the comparisons are based on the assumption of a uniform creep rate, at least subsequent to an initial period, and can only be approximate determinations, at best, for other reasons previously explained.
As shown in Figure 20 , the stress-temperature curves described in this report are quite similar, at temperatures above 600°F. oS to those based on work of Cournot and Sasagawa (14) . The latter curves are located at the right in the diagram for each of the three steels so that a selected rate of creep is obtained at a higher stress or temperature or both than in the authors' tests. This is probably due to the fact that the tests of Cournot Figure 23 . It is possible that the low-carbon structural steel wouid show similar effects under similar test conditions, but samples were not available for examination. However, no evidence of grain growth was found in the low-carbon steel after 125 hours at 1,100°F. (595°C ). (Fig. 24.) There was likewise no evidence of marked structural change in the high-chromium steel, the high-speed steel, or the high chromium-high nickel steel after 1,000 to 2,000 hours under load at 1,350°F. (730°C), as is illustrated in Figure 25 .
The best resistance to oxidation in air was shown by the high chromium-high nickel steel and the high-chromium steel. They appeared to be superior in this respect to the high-speed steel which, however, with the high chromium-high nickel steel showed the best load-carrying ability in the range 1,100 to 1,350°F. (595 to 730°C). 
